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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a data 
communication system which is adaptive to the USB2.0 
standards by securely avoiding a time-out error based 
upon data transfer for computer peripheral equipment 
including a USB-adaptive printer. 

SOLUTION: A data reception area 1 1 provided in a printer 
1 as an example of computer peripheral equipment and a 
computer 2 are interconnected through a 1st receiving 
buffer memory 101 for bulk-out transfer, a 2nd receiving 
buffer memory 102 for interrupt-out transfer, and a 
transmitting buffer 12 for interrupt- out transfer 
provided in the printer 1; and transfer modes are 
property switched according to the processing state of 
data conversion in the computer peripheral equipment 1 
and then the computer peripheral equipment 1 is made 
always ready for data reception. 
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t mm mmmc ig t-t - ^ §:imm^m * ^ v t- 

^iJrLxmi^^ixXf£io. 10 

siifax- ^ ^ismi$:<Di)^m t wfESfS/< ?/ 7 r t 

^»x.TigSff ^-^ 7 r / ^ y ^ ii^^Mi ^fi^ 

tLv ^11 1 oSff f 7 r ^ ^ y l±> USB2. 0^*&O/nVW 20 

fT^Y^mm^DFipo^i^^jx'h^bM^. mm2(DS. 
tei^fflwiFOTf^ y -efcs r i ^#mti-5ts*« 1 is 
im^ms] BiitBi^ft''<s'7r^*y (4. usb2.o^1!& 

[W*3S 4 ] fltrlEiiif ^< y 7 T P< * y (4. USB2. OM^ 
(D/ Vl-i? Vgiiffl OFIF0p« ^yT-fc5itS:#©t1- 
-5l»*JS2ie«jror'-^'ii{f->;^7^A„ 30 

Ifll*«5l H(FfBiSft/^s/7r^^y«, f-f^m 

t ttlif^- $ 4x1^ T - ^ >• t'a - (cfeii 
$4xS r i: trltmi-rsW*!! 1 A^h 4 (0^^T4^^^ 1 m 

[W*3I6] SufES{t^^s/7r7<^y {c*5{t5T-^ 

i£-:3VNTS{llS^l<;?S{f^<5/7T;^^y i^2oSffi/^ 
•;'7rp<^y tti=^>}:fz^'-f\zi.'oXm>)m^hiH?) 

^ 3 y f ^ - ^ ^jSf^T'- ^ Sft^^c^Sg # {4 
f&Mm&.Ticfji'otzZ. i: SrSltT^ 1 <DSffl-/<5' 7 r ;^ 
*y;!i»?3^2C0Sft/^S'7TP<^y'^«)#XT, ||2© 

Sff/^ 7 T ^ * y -ex- ^ Srgf=t»tt&iWi-5 m 2 o# 
St. 
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7 r ^ ^ y o^-? •;/ 7 r ^ * y V If 3.- 

^*^m^^i>i:thic, l|iO/^-;/7r>*yA»?)i^2 
(Dy< J/ 7 r ;^ * y i y 7 r ;^ * y 

M 1 y 7 T P< ^ y t^l? LTV>fcr-^ O^^^X 

-^Sfs««--teiiiLfc^. ^=^i^f;r-^z)si^2«os 
-7 7 7 ^ ^ y 1 os{t^< 5/ 7 7 ^ * y 

X.-CII 1 ©Sff y 7 7 ;^ ^ y T-^x-j? ?rSWf1-*&«ft 
1-5 t 2 <D/-< ?/ 7 7 ^ ^ y $ tl-fc^T^- 

^ 2 (D/N* 5/ 7 7 ^ ^ y (cisiw $ tifcx - ^ - ^ s 

fflffiiS^tei^Lfc^. ^l<0Sffi^-<-:y7 7;^*y (eifeia^ 

$ ixfc^r - ^ sr^x - ^mmm^^m-r^wi 5 

IfttTN l&fBmi©Sft^-<S'7 7^*y tWfB||2<0S 
fg/^ 5/ 7 7 ^ ^ y i; #;t t^ns r i Sr#eS:i-r 5 
ft** 6 islfecox — Sft->^ r A„ 

T If fig ^ ix 3t T - ilfi 3^ X A i;i *j l-t 5 X - lift ;^ 
flulE => V f ;l - j^ffl^lc^ (t b tifcx - ^ Sff 
OS#(t ^ tlS Plffi^im 1 t m 2 (^Sff 3/7 7 

V t'a. - ^ '^teiii-Ss^ft^^ 7 T ;^ ^ y i LT» 
illEx- J? §<tffl«(D#t1!i t Wifim ltW,2 ogffi y 

7 7 ^ y Ottte i: ICS-^V ^Titr|S 3 t-rr- ^ 

1 t m 2 coSffi/^ y 7 7 ;^ ^ y S:«]#X.T^gft/^ y 7 

7 ;^ ^ y --^r - ^ ^i^m-t^ t mm^is^m(r)i^m 
i-xmzmmm^A^r-i'SiH«fm\z. ufcr t sr^jsci 

«10S{f/^-;.77;<*y (cfe*rtL, l&iN^^tVTtx-i? 

3 V If 3. - ^ ^Sj^T^- ^ ^fl^J!gJ(^^ ^ ^ J8;j5i^;5^ 

* y ;6^^^20Sft/^y77^*y-~«)#x.T. ^2(D 
^iny< yyr/^V xf—?i:^mmi^tm 2 ox 
St. 

7 7 P« ^ y *>f>|| 1 3/ 7 7 * y (C^a fa- 
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3 

y 7 r > * y 1 5/ 7 T / ^ y 

ft^< 7 7 > ^ y osfir^< y 7 T ^ * y 

^XW. 1 roSff y 7 r ^ ^ y T'^x-^ ^'^mm^^ 
-rs i: |5]H#(^^ 2 d/^ y 7 r ;^ * y {milfi^Mz.^f- 

J» 2 7 r ^ * y »i*&ifft$4xfcT-^ Sr^T'-^'g 

StT% illS|llcOgffi/^s/7rP<^y tMfE^2rog 
ftx.;/7T^^y tSrl^Sctt-SW* 

[0 0 0 1] 

fflLfciHtiy^Xi^lClBlt. 5(-PL< (±, Universal 20 
Serial Bus (UiT^ fUSB J i^^5o ) **&(-mLfc 

[0002] 

{%^(r>tm\ ^<-y-^-/i'=>-t':x->? (ii^T^ fpcj 

^c;oPCJl)22^^(»#<7>5i£#::i(OUSB ic^l-jj^-f?. i p (;i 30 
[0 0 0 3] r.rT\ USB Mlt^(OyV ViJ'^rWClLTx 

7'y ^iJ'^BJctej^^jxswjx-^ii^^y v^iEiiEw 

Btt^tiil^T'—^iz^^^tl, USB x^<-Cy^3VhD 

- 7 IfUIC^Ct lbfltz^it^< 7 r P< ^ y (FIFO > ^ 
y) »e:-fi»»}^ti-5o T-y^-^gaii, g^t/^-y^r 

^tt7°y v-^^i^artscp** ycDsijffl^(^#i!i$tL, :/y 
1-5, 

10 0 0 4J z<r>±MLt::Lt(t. PM^feSfll/^s'^r 
y7rp«*yd>P><Dx-^SrSttAti5M*)!i)dS«t«$it 50 
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tft*a!3a;6Sjiv^oA»/iv ^Ji-g-fcii, gfg/^ s/ 7 7 > ^ y 

[0 0 0 5] ::o^^'AT'i7 gijsij 
ORlMx-^' ^fr^S^f 7 7 iitf /t:*!)OB::e 

5. 

[0 0 0 6] ^<y\^j^^Wi:ii(r>m^-^zf(o-f') 

^iflii, 7'y :/^'3>'hD — 7(DSft/^S'77<0^#^ 

^^yyr;A^])i,iy/\.:^micti:y)\z<< bTV^fc, rc) 
<t5f-Lr. 7°y y^';jSB5]Syf-^teil|iSr'>L-foStt 

[0 0 0 7] L7)^u/£7!i5t>. mmmhtz'ocDm^T- 

^<^l•y-'('X;45:Jl;tV^USB (x-^tei^L'- h^n2Mbps(D 
USBl. ^Wi«ijgv'yr/U^V;?7:i:-;^<omm(- 
J:?). t^^to^SSrS^fflLTV^TIi. S:ft^^3'7 7iiSf^ 

ftiJx-^'eilltr^!;' t-f oS»t#{1- Pjix-S J; 5 LT*5 < 
[0 0 0 8] ^:rT\ :iOPBlS^ft??^-r.5t>(0t LT. 

i^w 2000-7157 o^■^Mmzm7n^tLtzmmm 

*-jfe;*sS>?>„ USB jK-b^=:^'T\ ±fS^ 

[0 0 0 9] 

tg/iUSB v'-'<-i :^it. ^Isj^I^— h;45l2Mbps(DUSB 
1. l^t&CDtO-efe5;45, 2000^4 ^JCx-^teiH W'- 

h/iS480Mbps msB2.om^i'^jE^\cv i}-:^^ti. nam 

[0 0 10] Ufc;45oT, cOPCJlia«§§(±r(^±|E 
\^1tM(WK»K^^-\>X\^< t>iiXhi>7!)K USB2.0at&<^ 

480Mbps tV^^f^JSx-^teilljiStt, ^(Dht.'OiClB. 

J§r-^-y--l'X;i5:)^§v^fc^5^c, tifJfewusB Jtftc^yv 
[0 0 11] -t^ii^*,, 5fe»cfc5fi'<fcJ;9(c7'y V^'CO 
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T—$'^mmmici^\c^^Aihtnmmti:\^^7!)K usb2. o 

^t&©High Speed*- K-CliSft^'' -y^T /^ei) (Dy;l^ 

[0 0 1 21 roriJi, WfBLfc#M2 0 0 0-7 1 

h(Oh%^hiM>. -ffiiyh. iRfW 2000-7157 
0#4i:«(cM*$tifct>©Ji, ?cm(riijm^Un\^fz^ 

[0 0 1 31 -t^lT'^^BJd. r-:?«5i^f::S':5< :J'xr 

[0 0 141 

^-^teiHi-^ii^'tc < i t, 1 <a<^ jtit^< s/7T^*yt^ 
lESft/-^ 7 T (ottn t ica':5v ^Tt^ffe =i v t-^r - ^ zjs 

^S<t^< 7 r p< * y ^mmK.X^^it^< yyr^^^') 

Si: i: i" 5 t'— ^ aft X i» (c i> S o 
[0 0 151 ±IBftJlf«>#^{Cj;tLtf. a^-e^-^ 

<DSft^-<s/7TP<*yiCx-^^*&iS^1-S. ^LT, PC 

[0 0 161 f«*«2(^36?qtt. i«*«uc^b■^^T, fr 

M 2 ©Sm^-< 7 T ^ * y t T-«fi)c $ tL. 1 WSft 
7 r ^ * y USB2. <iW^(r)^<)\'^ T t> hteil^ffl© 
FIF0^*y-C'fe5t*lC, ^»2©Sft^-«S'7T^*y 
14, USB2. 0^*&O^ y ^ 7 7" h T ^> hteiUffliOFIFO^ * 
y-C-fcSrt*#8it1-5x-^ii«->:^7^A|cfe5, 
[0 0 171 ±IBft^fffi<)#®jcJ:ixtf, ^logft/^s/ 
7 r * y SrUSB2. m^<r>^'^f^if T P h<Ei3&fflOFIF0p< 50 



* y (CPS^ L, ^ 2 OSft^^ -7 7 r ^ * y ^USB2. 1 

n^y^y-fVT^ hteillffl(DFiFO;<*y tcpg^i-^:: 
tJcJ:*), PCjiiai6|g<o^^t®{cjc£:i:TFCi^ja«S§W© 

[0 0 181 1-/£t>^>, H 1 OSff y< 7 r ;^ y o(E 
iH*- KS:. USB2. oa*&(0/VW:i' T M5iilc1--5„ r 

V V M-f^\^^%\^^XWi 1 <0Sft^-< y 7 r ;^ * y JcteiH 

$tL. USB /<^<Dh57^' -;/^'(;:^t;JJJ,5i§.^«7'- 
[0 0 191 L;4»L^i;iSP>, Sft-'< :y 7 r > ^- y <7?te)^ 

*- Y^y<-)v^T^ v^'&<n>^-k>m 7'y 

v^rox-i5'Sfi®«^57;u4^t^jc:/it)^i- .^^K 
h^7-{c/ioTL*5Wigtt;iSiti<7teo-CL* 

[00 201 -^rrr-, M2roSft^<s'7TP<*y Wfeit 
*- K^'l'y^v7'htei^*- KJ'-f 

<n^^mmi,m9i-^mx'h?)o -rtiti-ib. ^-'U h<Dm 
ft^<s'7r^*y sr^fl'tfc^^/i'^'r?? vmmtitmLx 

[0 0 2 1] Ltzi^oX. m2(r)§:m^<yyr 

[0 0 2 21 m^msomma. »*^2(c*5^^T. w 

!B3^fS/-< 5/ 7 r ^ * y tt, USB2. O^t&O^ VtJ'.^ 7" h 

[00 2 31 ±f5S^ff6<)#IS:{c J;|L«. JifE Lfc i 5 
-'^>'i'^'Ti> hm^titmLX/b;^\,^m^»mti:y'~fmm 

'A&t'^-^mti:^ >^ 7 7° h-f V|5i|^/55T-# ^USB2. Ofil^S 

(o^^^y-^h-o^^mmpm^^^v^mmt-x. ^2 

oSft^-< 7 r p< * y ^ffiffl L ^7="- ^ Sft i afefr L 

[0 0 2 41 ai*«4©|6W(4. fi^*^2t*3^^-C: Iff 

i2il^{t/<s/ yr;^'^]}lt. USB2. O^St&O/^/P^' vKjH 
ffl<OFIF0p<^-yT-fc5ri:Sr#8ict-r57'-^aft->x 

[ 0 0 2 5 1 USB jft*&T'«3 V h n-/utei^, V^' 7 

jigwte2&*-K^sf-/K- ^$^^T^^5o USB mmcttr 
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[0 0 2 6] 5 (ommn. 1 4 (Ol>-f 

[0 0 2 7] tf*3l6(D^?^(i. ff*JS5^Ct5V^T. M 

oSft^^ y 7 T ;^ * y t m 2 oSfi^'^ s' 7 r ^ ^ y t *s 

i**^ 5 |H« Wt'- iift X A {;i fo 5, 
[0 0 2 8] i«*«7 0^§gi4, it*«6^;::*>^^T, = 
>- - A» ^ illffl $ tiTt r- ^ 1 «o^ft^< 5/ 7 r 20 

^ # ^«:;45^3i {its^Mmr I- 5 * T-r - ^ ^itmm 

(trm 1 cDg{f s'77;^^y;!i^f3^2 <og:<t-'-< 7 r 
7«*y'^^#;tT. ^2CiSft^<s'7T^^y T-x-^ 

ztz z t ^^iixm 2 J/ 7 T ^ ^ y ji^tj^ 1 

tC, ^1 W^<S'7r^^y*>?>^2ro>'<-y7T^^y 
e3#x.fc^(c|| 1 7 T P< ^ y {-^# LT V^fcx- 

^'Sftffi^-^tejllLfc^. ^='Vl^3.-^^5^2CDS^t 

^■^ 7 T ;^ ^ y 1 (^)Sft^< 7 t ^ ^ y --®#;t 
1 co§:ft/< 7 r p< ^ y T-g^x- ^ 5r§:fri-(tt&lft1- 

5) h mm^iW, 2 ro^^ 7 T ^ * y ti*&*ft $*T-7tggx-^ 

x-^' Sr!Sx-^S<tffl^--te33l1-'5^ 5 co^^ait T\ 

*(rEii 1 wsm^< ■> 7 r ^ * y t fiatSU 2 «Sfi^^ y 7 

T^^y t*5^'9«x.^tt5wi:Sr1#mt1-5x-i5'ii 
ftv'^^xAlcfe^, 
[0 0 2 9] f»*3l8co^B^tt, ll*«3;!i^p5 7V^-fix 

?> r t ^Sr «pjt 1 1- 5 X - a ft -> ;x X A ( ;i 5 . 

to 0 3 0] ft*59(7>^B^«, n^-fa-^iayf 
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ft^tifc^i^ s ixr it^ife § tifcx- ^ aft v-x X A ictj 
ttsf-^aft^-fer-isoT, *fitS3 vf^L-^jiaa 
isi^ia:»tfetifcx>-^'g(t«ngct«rfB=' t 

^^a^Slc:^ltP)^^x-^'oS#^t!^s^F^^5§J# 
-^mtiW, ib%2 (OSft/< s' 7 r p< * y ^Jlffl^^fc 
m-ih tlx - SfttSiigttll ^ 3 y f ;r - ^ -^^mt 5 

)ii{t^^5'7Tpt*y t^^txjgiggt, misx-^'Sft 

^^tO^^ffitSfrSmi i:m20Sft/<s'7T;^^y o^^t 

J/ 7 7 ^ * y ^§)#;?:TKSIt/< y 7 T * y '^Kx 

^^5Sx - Sf+TT«6fc t fc r i Sr4#« i 1-5 ^- ^ fflft 

[00 3 11 if*:«l 0O^?gj4. fi*^9(w*3V^T, 

3 y f a - e, iift $ IxfcT'- ^ SrfE KOgft/^ 7 

r^^yi-1#^t. *Sift^$ti-7tx-^^x-^gffM*e 
«^ # S*;<i5^Xtt^^ftJJlTI- 'i: S T'x- ^ Sftffl 

Sft««<o^#:KffiAS^Xtt^:tiSUilT»c:;iofcr i 
Sft TH 1 (Dgfg/N- .y7rp<*y*^?3^2 (DSft^^ -7 7 

r^^y'^^ex.T. :^ 2 ©sff/^ 7 T ^ ^ y t?x- 
srox- f w^^m.i>mh,x'^7'~ ^ ^\tw$.oym^\c 

^ t C^c r i: ^S(tT^ 2 (O/^ 5/ 7 r ;^ ^ y 75^ H 
1 5/ 7 r > ^ y (-1^=" >- fn.-;?;}?^]^;^ ^ tit 

^l«^<S'7T/^y^»e>M2C0>'<5'77.?'^y'^ 
1 J/ 7 T * y LT Vfcx- 

^'<^)^5r^x-^Sftffl«--teiS1-5m3(^XSi:. H 
1 y 7 r ^ ^ y LX\<^tz7'-'i> (OPi-^mf'- 

9^mm^^m\.tz.^. K='vf^-i5'i4sm2rosft 
7 7 p< ^ y tj^ 1 (^sfs^^ J/ 7 r y '^ei^^ 
1 ©sft^-< s/ 7 T p< ^ y r-^x- ^ ^s#«t*&*ft-r 

5 t I^^IC^ 2 -7 7 7 ^ ^ y (dl&^ft ^ tbfc^X- 

7 7 p< ^ y (ct&^^tifcx-^ SrSSx-^Sft^lS'^ 
tei^Lfc^. ^iroSfi^^-;'77^^y {-1#i^$ix?tlK 

X- ^ sri^x - sfi^^-^teii^-rsm 5 num. t X. 

MfS^ 1 <r>^^y< J/ 7 7 ^ * y t fililBIg 2 OSft ^< y 7 
7 * y i SrW (J 5 r t Sr^f® t -t- 57*-^ aft* 

[0 0 3 2] 

x-^aftv/^^x-t-ji, T'y y^tei^mfisrt's/ 

yWJx-^' L^t'-^ fcS-:5v >T9ra Lfc7* y 
vhSrHi;^i-5:/y v^lt, T'y i^^'lEifil-BSrSlft 
L7'y hPC2 7'y ^'^f 1 i Jj^;^ 

hPC2i:^gi^i-5USB '5^-y/l'3 t^fS;t-C^^5o 
[0 0 3 3] 7'y V^tt, Sft^<s/77^*y lot. 
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T^-^SflM^l 1 iiff/<s/7r^*y 1 2iS:ii 

[0 0 3 4] Sft/<s/7r;<^y 1 0(4. USB2.0^*&(O 
/<;\^^ T h teiiffl ©FIFO^ * y fj 5 H 1 ©§ft^< 
S'P'T^^yiOli:, VSR2.om^<D-^y^7^hT<> 
bCiSfflcDFIFO^ ^ y ;4»b/.e?>B 2 Sft^< y 7 r ^ * U 
1 0 2 tj5»^/j:o-CV>5, mP>#^<s'7r 1 OOx- 
i'^mi:m7Pti>t. *>«r, ^l(0S{i/<3'7T 1 0 1 
(41024/W h T-fc t? 2 <0^it^< 3'7T;^*yi02 
»4256 /^'f h-C*)S, 10 
[0 0 3 5] Z(0^iS''<y7r/'tD 1 0J4, m2\Z.^ 

6<)»cj^i^$tvT*;^ bPC2 i:^KE1--5x-^S{tlB*S 1 

[0 0 3 6] :z(D-t^:^hPC2 t^m-r?>f-f§:n^m 

1 1 tt:^^Sfi^<s/7r;^*y 1 O^omV^iiSXTliC 

• ig|6§Ai~*;^ hPC2 tmi<oS«/^s/7r^-=ey 1 0 20 
SSKr-foi?, 512 h^aoT^-^iift^sfri^ix 

• S8gBl~Mlog:ff/<y77;^*y 1 0 1 tf-^^ 

8§T-&So 30 
•SKB2~^2(^Sft^^S'7T>^y 1 0 2 tx-^S 

1 1 rar-r/y i^f'f-'^m^'f-f^iBmt^m 

[0 0 3 7] x-^S<t«l«l 1(4. yvy^lP^icM 
/^-;/7r^^y 1 0(c:*SiPft$tLfcEniBiJx-i?!fc^iPftf 5 

fcfnJSiJx-^(4. ^b(c. 7'y >-^$^ertgi5^^yo)sij 

x-i?Sft®«l llc*3(tS^t$ft(4. ±f5U/cx- 

^1-^1- s (4Bi]S!ix - ^ # $ >(4-7' y 

[0 0 3 8] i^ff/^ y 7 7 ^ ^ y 1 2(4, hPC2 i 
x-tJ'SffllB^l 1 i:coFfl(c^ltt)tlfcUSB2.0^*&0'C 
i^^'7yhl'>'teigfflFIF0^*y«»P)*t». 132^^1- 
i5(c:. xt^;^hPC2iT-^Sft®«i 1 1^. ^v^' 

r^*y 1 2(4, J:j^Lfcx-^S«®«l lO^t)!^ 50 
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[0 0 3 9] r<7)*;^hPC2tf-^g{t®«Jl 1 tSr 
ife4iai{t/< 3/ 7 7 ^< ^ y 1 2 roigte(4£ilTtCS^-t-«teSr 

• SKA3~*;^ hPC 2 i illft^-^ 7 7 ^ ^ y 1 2 ra-C-T 

• S8§B3~j||{t/N* 5'77^*yi2i x-iJ'SIt^^ 1 
Sf4/iV\ 

[0 0 4 0] *^hPC2(4. -f^)y'$'\(r>'^mirif- 

1 U;i*V>i:!|5J»fLfc»-§-|4, 4^:^ hPC2«ia«|Sfl!|(c 

^(tf>nfcBiosft/^s'77^^y 1 0 i;a^^>B2S 
«/<s'7 7;^^y 1 0 2^^m^^tmc, y'-^^m 

mi$il l(c«i»$ixfc*J»fLfc»^(4, y'-^m^^^ 
[0 0 4 1] USB :^/U3(4. USB a^&^c£':5v^y^:Jl 
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(57) [Abstract] 

[Object] To provide a data communication system in 
confozmity with the standard of USB 2.0 by preventing a 
time-out error due to data transfer without fail in a 
computer peripheral device including a printer in conformity 
with USB. 

[Solving Means] A computer 2 communicates data with a 
data receiving area 11 arranged to a printer 1, as an 
example of a computer peripheral device via a first 
receiving buffer-memory 101 for bulk-out transfer, a second 
receiving buffer-memory 102 for interrupt -out , and a sending 
buffer memory 12 for interrupt -out, which are arranged in 
the printer 1. The computer peripheral device 1 can receive 
the data by properly switching a transfer mode in accordance 
with a processing state of data conversion in the computer 



peripheral device 1. 



t 1^ 



[Claims] 

[Claim 1] A data communication system for connecting a 
computer and a computer peripheral device for interactive 
communication in conformity with the standard of data 
communication, wherein the computer and a data receiving 
area arranged to the computer peripheral device are 
connected via a plurality of switchable receiving buffer 
memories for receiving data tha.t are arranged to the 
peripheral device and receive data and at least one sending 
buffer memory that are arranged to the peripheral device and 
transfers the state of the data receiving area to the 
computer, and 

the computer switches the receiving buffer memory based 
on the state of the data receiving area and the state of the 
receiving buffer, the data is stored in the receiving-buffer 
memory, and the data stored is sequentially transferred to 
the data receiving area in accordance with the state of the 
receiving area, thereby always receiving the data by the 
peripheral device. 

[Claim 2] A data communication system according to Claim 1, 
wherein the receiving buffer memory comprises a first 
receiving-buffer memory and a second receiving-buffer memory, 
the first receiving-buffer memory is an FIFO memory for 
bulk-out transfer in conformity with the standard of USB 2.0, 
and the second receiving-buffer memory is an FIFO memory for 
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interrupt-out transfer in conformity with the standard of 
USB 2.0. 

[Claim 3] A data communication system according to Claim 2, 
wherein the sending buffer memory is an FIFO memory for 
interrupt-in in conformity with the standard of USB 2.0. 
[Claim 4] A data communication system according to Claim 2, 
wherein the sending buffer memory is an FIFO memory for 
bulk-in transfer in conformity with the standard of USB 2.0. 
[Claim 5] A data communication system according to any one 
of Claims 1 to 4, wherein the sending buffer memory stores 
data on the free state of the data receiving area recognized 
in accordance with the situation of data converting 
processing, and the data is transferred to the computer. 
[Claim 6] A data communication system according to Claim 5, 
wherein the computer switches the first receiving-buffer 
memory and the second receiving-buffer memory based on the 
remaining state of data in the receiving-buffer memory and 
the data on the free state of the data receiving area, 
[Claim 7] A data communication system according to Claim 6, 
wherein the first receiving-buffer memory and the second 
receiving-buffer memory are switched by: 

first means that stores data sent from the computer to 
the first receiving-buffer memory, and transfers, to the 
data receiving area, the stored data until the free capacity 
of the data receiving area is null or equal to a set value 
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or less; 

second means that switches the first receiving-buffer 
memory to the second receiving-buffer memory after the 
computer receives such information that the free space of 
the data receiving area is zero or is equal to a set value 
or less, and enables the second receiving-buffer memory to 
receive and store the data; 

third means that enables the computer to switch the 
second buffer-memory to the first buffer-memory after the 
data converting processing of the computer peripheral device 
advances and then such information that the capacity of the 
data receiving area has a free space, and transfers only the 
data remaining in the first buffer-memory to the data 
receiving area upon switching the first buffer-memory to the 
second buffer-memory; 

fourth means that transfers only the data remaining in 
the first buffer-memory to the data receiving area, enables 
the computer to switch the second receiving-buffer memory to 
the first receiving-buffer memory, further enables the first 
receiving-buffer memory to receive and store the data, and 
simultaneously transfers the data stored in the second 
buffer-memory to the data receiving area; and 

fifth means that transfers the data stored in the 
second buffer-memory to the data receiving area, and 
thereafter transfers the data stored in the first receiving- 
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buffer memory to the data receiving area. 

[Claim 8] A data communication system according to any one 
of Claims 3 to 7, wherein the computer peripheral device is 
a printer. 

[Claim 9] A data communication method of a data 
communication system for interactive communication between a 
computer and a computer peripheral device in conformity with 
the standard of data communication, wherein the computer and 
a data receiving area are connected via first and second 
switchable receiving-buffer memories that are arranged to 
the peripheral device and can receive data and a sending 
buffer memory that is arranged to the peripheral device and 
transfers the state of the data receiving area to the 
computer, and 

the computer switches the first and second receiving- 
buffer memories based on the state of the data receiving 
area and the state of the first and second receiving-buffer 
memories and the data is stored in the receiving-buffer 
memory, and the data stored in accordance with the state of 
the receiving area is sequentially transferred to the data 
receiving area, thereby always receiving the data by the 
peripheral device. 

[Claim 10] A data communication method according to Claim 9, 
wherein the first receiving-buffer memory and the second 
receiving-buffer memory are switched by: 
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a first step of storing data sent from the computer to 
the first receiving-buffer memory, and transferring, to the 
data receiving area, the stored data until the free capacity 
of the data receiving area is null or equal to a set value 
or less; 

a second step of switching the first receiving-buffer 
memory to the second receiving-buffer memory after the 
computer receives such information that the free space of 
the data receiving area is zero or is equal to a set value 
or less, and enabling the second receiving-buffer memory to 
receive and store the data; 

a third step of enabling the computer to switch the 
second buffer-memory to the first buffer-memory after the 
data converting processing of the computer peripheral device 
advances and then such information that the capacity of the 
data receiving area has a free space, and transferring only 
the data remaining in the first buffer-memory to the data 
receiving area upon switching the first buffer-memory to the 
second buffer-memory; 

a fourth step of transferring only the data remaining 
in the first buffer-memory to the data receiving area, 
enabling the computer to switch the second receiving-buffer 
memory to the first receiving-buffer memory, further 
enabling the first receiving-buffer memory to receive and 
store the data, and simultaneously transferring the data 
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stored in the second buffer-memory to the data receiving 
area; and 

a fifth step of transferring the data stored in the 
second buffer-memory to the data receiving area, and 
thereafter transferring the data stored in the first 
receiving~buf fer memory to the data receiving area. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] The present invention 
relates to a communication system using a serial bus, and 
more particularly, to a data communication system in 
conformity with the standard of Universal Serial Bus 
(hereinafter, referred to as "USB") and a communication 
method thereof. 
[0002] 

[Description of the Related Art] A USB is used as a 
standard of serial-bus interface which is prescribed for 
connection and data communication between a personal 
computer (hereinafter, referred to as a PC) and a plurality 
of PC peripheral devices. The standard has features of 
connection and extension which are not provided for a 
conventional interface standard. Recently, many PC 
peripheral devices, such as a mouse, keyboard, printer, 
scanner, and modem, are in conformity with the USB. 
[0003] Here, a simple description is given of the data flow 
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with a printer in conformity with the USB, as an example. 
First, the print data transferred to a printer device from a 
host PC is converted into data, that is, a printer 
description language, and is temporarily stored in a 
receiving buffer memory (FIFO memory) arranged in a USB 
device controller. The printer device stores, a data 
receiving area of an inner memory of the printer device, the 
print data (data, that is, printer description language) 
stored in the receiving buffer memory. The print data 
stored in the data receiving area is moved to another area 
of the inner memory of the printer device, and the 
description language is converted into bit-map print data. 
The printing operation is executed based on the bit-map 
print data. Incidentally, the converting time changes 
depending on the type or size of print data or the printer 
state. 

[0004] In the foregoing, the converting processing to the 
print data is faster than the data transfer from the PC to 
the receiving buffer memory. In other words,, as a 
prescription, the data receiving area always ensures an area 
for receiving the data from the receiving buffer memory. If 
the converting processing to the print data is slower than 
the data transfer from the PC to the receiving buffer memory, 
the data is not transferred to the receiving buffer memory 
and thus a trouble, such as a time-put error, is caused. 



[0005] Incidentally, the time-out error indicates that the 
time in the state in which the print data is not transferred 
is over a set time for writing all the print data from the 
host PC to the receiving buffer. However, generally, a 
dialog window for describing "retry printing" or "stop 
printing" is displayed and is notified to a user. 
[0006] Conventionally, when the free capacity of a 
receiving buffer of a controller is equal to a predetermined 
value or less, an old-type printer of a parallel connection 
printer automatically shifts a mode to an intermittent 
printing mode, and limits a receiving ratio of the print 
data, thereby preventing the full state of the receiving- 
buffer memory. As mentioned above, the printer receives the 
data transferred for printing little by little, thereby 
preventing the time-out error. 

[0007] However, a fast serial interface, such as a USB (USB 
1.1 standard having a data transfer ratio of 12 Mbps) , with 
a large size of transfer data per unit time is used and then, 
the conventional means does not enable the printer to enable 
to receive the transfer of print data little by little while 
ensuring the capacity of receiving buffer necessary for the 
intermittent printing mode (almost the receiving buffer is 
used) . Thus, the improvement thereof is requested. 
[0008] Then, in order to solve the problem, Japanese Patent 
Laid-open No. 2000-71570 discloses a print control method. 
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According to the method, the time-out time is set to be long 
on a monitor with a USB port, and the set time is 
dynamically updated in accordance with at least one of the 
unit size and the transfer rate of the print data, thereby 
suppressing the generation of time-out error. 
[0009] 

[Problems to be Solved by the Invention] A USB device which 
is currently bought is in conformity with the standard of 
USB 1.1 having a data transfer rate of 12 Mbps. In April, 
2000, a USB device in conformity with the standard of USB 
2.0 having a data transfer rate of 480 Mbps is formally 
released, and is expected for application for fast data 
communication. 

[0010] Therefore, individual PC peripheral devices are in 
conformity with the above-mentioned new standard. Since the 
fast data-transfer-speed, that is, 480 Mbps, in conformity 
with the standard of USB 2.0 has an excessively large size 
of transfer data, the standard is not sufficiently used at 
the level of the printer in conformity with the conventional 
USB. Further, if the printer at the level is in conformity 
with the new standard, it is considered that the problem, 
such as time-out error, is caused. 

[0011] That is, as mentioned above, the data receiving area 
of the printer which always has a free space does not have 
the problem. However, a High-Speed mode in the standard of 
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USB 2.0 cannot continue the full state of the receiving- 
buffer memory for a long time, and it is easily considered 
that the time-out error frequently causes the stop of data 

transfer. . 

[0012] This might be applied to the print control method 
described above in Japanese Patent Laid-Open No. 2000-71570. 
That is, the method disclosed in Japanese Patent Laid-Open 
No. 2000-71570 controls the state of a PC side and does not 
improve a data communication channel itself. Therefore, 
when an excessively large capacity of data is transferred, 
the method Japanese Patent Laid-Open No. 2000-71570 does not 
correspond to the situation. 

[0013] It is an object of the present invention to provide 
a data communication system in conformity with the standard 
of USB 2.0 for certainly preventing the time-out error based 
on the data transfer, and a communication method of the 
system limited to a printer. 
[0014] 

[Means for Solving the Problems] In order to solve the 
above-mentioned problems, according to the present invention 
of Claim 1, in a data communication system for interactive 
communication between a computer and a computer peripheral 
device in conformity with the standard of data communication, 
the computer and a data receiving area arranged to the 
computer peripheral device are connected via a plurality of 
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switchable receiving buffer memories for receiving data that 
are arranged to the peripheral device and receive data and 
at least one sending buffer memory that are arranged to the 
peripheral device and transfers the state of the data 
receiving area to the computer, and 

the computer switches the receiving buffer memory based 
on the state of the data receiving area and the state of the 
receiving buffer, the data is stored in the receiving-buffer 
memory, and the data stored is sequentially transferred to 
the data receiving area in accordance with the state of the 
receiving area, thereby always receiving the data by the 
peripheral device. 

[0015] According to the technology means, the computer 
checks the state of the data receiving area in the PC 
peripheral device. Then, when it is determined that the 
data receiving area does not have a free capacity and the 
time-out error will be caused, the plurality of receiving- 
buffer memories arranged on the side of the PC peripheral 
device are properly switched and the data is stored in the 
receiving-buffer memory. The stored data is sequentially 
transferred to the data receiving area which has a free 
space in accordance with the advancing state of the. 
processing of the PC peripheral device. 

[0016] According to the present invention of Claim 2, in 
the data communication device according to Claim 1, the 
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receiving buffer memory comprises a first receiving-buffer 
memory and a second receiving-buffer memory, the first 
receiving-buffer memory is an FIFO memory for bulk-out 
transfer in conformity with the standard of USB 2.0, and the 
second receiving-buffer memory is an FIFO memory for 
interrupt-out transfer in conformity with the standard of 
USB 2.0. 

[0017] According to the technology means, the first 
receiving-buffer memory is limited to the FIFO memory for 
bulk-out transfer in conformity with the standard of USB 2.0. 
The second receiving-buffer memory is limited to the FIFO 
memory for interrupt-out transfer in conformity with the 
standard of USB 2.0. Thus, the data transfer mode is 
selected between the PC and the peripheral device in 
accordance with the PC peripheral device. 

[0018] That is, the transfer mode of the first receiving- 
buffer memory is set to a bulk-out transfer in conformity 
with the standard of USB 2.0. In the bulk-out transfer, the 
transfer data is divided into data based on the unit of 
packet of 512 bytes, and is transferred to the first 
receiving-buffer memory. If a traffic of the USB bus has a 
free capacity, the data is frequently transferred. 
[0019] However, when the transfer mode of the receiving- 
buffer memory uses only a bulk-out transfer, the data 
receiving area of the printer easily enters the full state. 
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Thus, the time-out error might be caused. 
[0020] Then, the transfer mode of the second receiving- 
buffer memory is set to an interrupt transfer mode. In the 
interrupt transfer, the size of transfer data per packet can 
be set to an arbitrary value of 1024 bytes or less, and the 
interval for transferring the data can be selected. That is 
the size of transfer data having several bytes is used and 
the interval for transferring the data is long, thereby 
reducing the effective speed of data transfer, as compared 
with the bulk-out transfer via the first receiving-buffer 
memory. 

[0021] Therefore, there is a low possibility that the 
second receiving-buffer memory enters the full state and 
then does not receive the data. The data is continuously 
received from the host PC by little by little and therefore 
the generation of time-out error can be suppressed. 
[0022] According to the present invention of Claim 3, in 
the data communication system according to Claim 2, the 
sending buffer memory is an FIFO memory for interrupt-in in 
conformity with the standard of USB 2.0. 
[0023] According to the technology means, as mentioned 
above, the host PC periodically checks the state of data 
receiving area of the printer simultaneously with the data 
reception of the second receiving-buffer memory by using the 
FIFO memory for interrupt-in transfer in conformity with the 
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standard of USB 2.0 which can perform the interrupt-in 
transfer at an effective data-transfer speed lower than that 
of the bulk-out transfer. When the data receiving area of 
the printer ensures a sufficient free capacity in the bulk- 
out transfer, the destination of data transfer is switched 
again to the first receiving-buffer memory. 
[0024] According to the present invention of Claim 4, in 
the data communication system according to Claim 2, the 
sending buffer memory is an FIFO memory for bulk-in transfer 
in conformity with the standard of USB 2.0. 

[0025] The USB standard supports four transfer modes, that 
is, control transfer, interrupt transfer, bulk transfer, and 
isochronous transfer. The USB standard has a device class 
specification determined depending on application. In the 
case of a printer, the USB standard recommends the structure 
in accordance with a printer class. Referring to Fig. 3, as 
the interactive structure in accordance with the 
specification of printer class, the use of FIFO memory for 
bulk-in transfer is recommended upon transferring the print 
data from the host PC to the printer. The use of bulk-in 
transfer mode is recommended upon transferring printer 
status data from the printer to the host PC. 
[0026] According to the present invention of Claim 5, in 
the data communication system according to any one of Claims 
1 to 4, the sending buffer memory stores data on the free 
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state of the data receiving area recognized in accordance 
with the situation of data converting processing, and the 
data is transferred to the computer. 

[0027] According to the present invention of Claim 6, in 
the data communication system according to Claim 5, the 
computer switches the first receiving-buffer memory and the 
second receiving-buffer memory based on the remaining state 
of data in the receiving-buffer memory and the data on the 
free state of the data receiving area. 

[0028] According to the present invention of Claim 1, in 
the data communication system according to Claim 6, the 
first receiving-buffer memory and the second receiving- 
buffer memory are switched by: first means that stores data 
sent from the computer to the first receiving-buffer memory, 
and transfers, to the data receiving area, the stored data 
until the free capacity of the data receiving area is null 
or equal to a set value or less; second means that switches 
the first receiving-buffer memory to the second receiving- 
buffer memory after the computer receives such information 
that the free space of the data receiving area is zero or is 
equal to a set value or less, and enables the second 
receiving-buffer memory to receive and store the data; third 
means that enables the computer to switch the second buffer- 
memory to the first buffer-memory after the data converting 
processing of the computer peripheral device advances and 
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then such information that the capacity of the data 
receiving area has a free space, and transfers only the data 
remaining in the first buffer-memory to the data receiving 
area upon switching the first buffer-memory to the second 
buffer-memory; fourth means that transfers only the data 
remaining in the first buffer-memory to the data receiving 
area, enables the computer to switch the second receiving- 
buffer memory to the first receiving-buffer memory, further 
enables the first receiving-buffer memory to receive and 
store the data, and simultaneously transfers the data stored 
in the second buffer-memory to the data receiving area; and 
fifth means that transfers the data stored in the second 
buffer-memory to the data receiving area, and thereafter 
transfers the data stored in the first receiving-buffer 
memory to the data receiving area. 

[0029] According to the present invention of Claim 8, in 
the data communication system according to any one of Claims 
3 to 7, the computer peripheral device is a printer. 
[0030] According to the present invention of Claim 9, in a 
data communication method of a data communication system for 
interactive communication between a computer and a computer 
peripheral device in conformity with the standard of data 
communication, the computer and a data receiving area are 
connected via first and second switchable receiving-buffer 
memories that are arranged to the peripheral device and can 
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receive data and a sending buffer memory that is arranged to 
the peripheral device and transfers the state of the data 
receiving area to the computer, and the computer switches 
the first and second receiving-buffer memories based on the 
state of the data receiving area and the state of the first 
and second receiving-buffer memories and the data is stored 
in the receiving-buffer memory, and the data stored in 
accordance with the state of the receiving area is 
sequentially transferred to the data receiving area, thereby 
always receiving the data by the peripheral device. 
[0031] According to the present invention of Claim 10, in 
the data communication method according to Claim 9, the 
first receiving-buffer memory and the second receiving- 
buffer memory are switched by: a first step of storing data 
sent from the computer to the first receiving-buffer memory, 
and transferring, to the data receiving area, the stored 
data until the free capacity of the data receiving area is 
null or equal to a set value or less; a second step of 
switching the first receiving-buffer memory to the second 
receiving-buffer memory after the computer receives such 
information that the free space of the data receiving area 
is zero or is equal to a set value or less, and enabling the 
second receiving-buffer memory to receive and store the 
data; a third step of enabling the computer to switch the 
second buffer-memory to the first buffer-memory after the 
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data converting processing of the computer peripheral device 
advances and then such information that the capacity of the 
data receiving area has a free space, and transferring only 
the data remaining in the first buffer-memory to the data 
receiving area upon switching the first buffer-memory to the 
second buffer-memory; a fourth step of transferring only the 
data remaining in the first buffer-memory to the data 
receiving area, enabling the computer to switch the second 
receiving-buffer memory to the first receiving-buffer memory, 
further enabling the first receiving-buffer memory to 
receive and store the data, and simultaneously transferring 
the data stored in the second buffer-memory to the data 
receiving area; and a fifth step of transferring the data 
stored in the second buffer-memory to the data receiving 
area, and thereafter transferring the data stored in the 
first receiving-buffer memory to the data receiving area. 
[0032] 

[Embodiments] Hereinbelow, a detailed description is given 
of an embodiment with reference to the drawings according to 
the present invention. Referring to Fig. 1, a data 
communication system comprises: a printer 1 that converts a 
printer description language into bit-map print data and 
prints-out desired data based on the print data; a host PC 2 
that sends the printer description language and controls a 
printer; and a USB cable 3 that connects the printer 1 and 
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the host PC 2. 

[0033] The printer comprises.: a receiving buffer memory 10; 
a data receiving area 11; and a sending buffer memory 12. 
[0034] The receiving buffer memory 10 comprises a first 
receiving-buffer memory 101 comprising an FIFO memory for 
bulk-out transfer in conformity with the standard of USB 
2.0; and a second receiving buffer memory 102 comprising an 
FIFO memory for interrupt-out transfer in conformity with 
the standard of USB 2.0. The data capacity of the buffer 10 
is shown as examples. The first receiving-buffer 101 is 
1024 bytes, and the second receiving-buffer memory 102 is 
256 bytes . 

[0035] Referring to Fig. 2, the receiving buffer memory 10 
is arranged between the host PC 2 and the data receiving 
area 11, which will be described later. The host PC 2 and 
the data receiving area 11 which is electrically connected 
every receiving buffer memory 10 are connected by two types 
of transfer modes having bulk-out transfer and interrupt-out 
transfer. 

[0036] A channel for connecting the host PC -2 and the data 
receiving area 11, which will be described later, every 
receiving buffer memory 10 has the following function. 

Channel Al for bulk-out transfer of printer data and 
communication data between the host PC and the first 
receiving-buffer memory 101 and for communication based on 
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the data unit of 512 bytes. 

Channel A2 for interrupt-out transfer of printer data and 
communication data between the host PC 2 and the second 
receiving-buffer memory 102 and for communication based on 
the data unit of 4 bytes. 

Channel Bl for data transfer of printer data and 
communication between the first receiving-buffer memory 101 
and the data receiving area 11. 

Channel B2 for transfer of printer data and communication 
data between the second receiving-buffer memory 102 and the 
data receiving area 11. 

[0037] The data receiving area 11 is one area of an inner 
memory of the printer device included in the printer 1, and 
stores the print data stored in the receiving buffer memory 
10. The print data stored in the data receiving area 11 is 
further moved to another area of the inner memory of the 
printer device, and is converted from printer description 
language, serving as print data, to bit-map print data. The 
free capacity of the data receiving area 11 always changes 
depending on the advancing state of the data conversion. 
Further, the conversion time changes depending on the type 
or size of print data or the state of printer. 
[0038] The sending buffer memory 12 comprises the FIFO . 
memory for interrupt-in transfer in conformity with the 
standard of USB 2.0 arranged between the host PC 2 and the 
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data receiving area 11. Referring to Fig. 2, the sending 
buffer memory 12 connects the host PC 2 and the data 
receiving area 11 in the interrupt-out transfer mode. The 
sending buffer memory 12 stores the data on the free state 
of the data receiving area 11, and is a relay point for 
transferring the data to the host computer. 
[0039] The channel of the sending buffer memory 12 for 
connecting the host PC 2 and the data receiving area 11 has 
the following functions . 

Channel A3 for interrupt-in transfer of data on 
information of the data receiving area (information on free 
area) between the host PC 2 and the sending-buf f er memory 12. 

Channel B3 for transfer of data on information of the 
data receiving area (information on free area) between the 
sending-buf fer memory 12 and the data receiving area 11, 
without regulation of transfer speed and the unit of data 
transfer. 

[0040] The host PC 2 periodically checks the state of the 
data receiving area 11, which will be described later, of 
the printer 1. When the host PC 2 determines that the data 
receiving area 11 of the printer 1 sufficiently does not 
have. free capacity for bulk-out transfer, the host PC 2 
switches the first receiving-buffer memory 101 arranged to 
the peripheral device of the host PC 2 to the receiving 
buffer memory 102. The determination ensured in the data 
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receiving area 11 has a function for switching the data 
transfer destination to the first receiving-buffer memory 
.101 again. 

[0041] The USB cable 3 is a cable with a well-known 
structure in conformity with the USB standard, and 
detachably connects a connecting unit (not shown) opened to 
a case side forming a main body of printer and a connecting 
unit (not shown) opened to a case side forming a main body 
of the host PC 1. 

[0042] Hereinbelow, a description is given of the sequence 
for controlling the data transfer between the host PC 2 in 
the data communication system with the above-mentioned 
structure and the data receiving area 11 arranged in the 
printer 1. 

1) Printer data is stored in the first receiving-buffer 
memory 101 via the channel Al. The data in the first 
receiving-buffer memory 101 is transferred to the data 
receiving area 11 via the channel Bl. 

2) Until the data receiving area 11 is full and the first 
receiving-buffer memory 101 cannot receive the data, the 
data is transferred via a channel between the channel Al and 
the channel Bl. 

3) The state of free capacity of the data receiving area 11 
is sequentially periodically transferred to the host PC 2 
via the channel B3, the sending-buf f er memory 12, and the 
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channel A3. When the free capacity of the data receiving 
area 11 is null or a predetermined value or less, the host 
PC 2 switches the storage destination of print data from the 
first receiving-buffer memory 101 to the second receiving- 
buffer memory 102. 

[0043] 4) The printer data via the channel A2 is stored in 
the second receiving-buffer memory 102. The data is not 
transferred to the data receiving area 11 via the channel B2. 
5) Data processing (bit-map conversion of printer language) 
on the side of the printer 1 advances and then a free 
capacity is generated in the data receiving area 11. The 
data in the first receiving-buffer memory 101 restarts to be 
transferred to the data receiving area 11 via the channel Bl. 
The state of the free capacity of the data receiving area 11 
is sequentially transferred to the host PC 2 via the channel 
B3, the sending buffer memory 12, and the channel A3. The 
host PC 2 switches the storage destination of print data 
from the second receiving-buffer memory 102 to the first 
receiving-buffer memory 101. In this case, in order to 
distinguish data (data remaining in the first receiving- 
buffer memory 101) before/after switching the receiving 
buffer memory 10, upon switching the receiving buffer memory 
10 in the case of 3) , the amount of data in the first 
receiving-buffer memory 101 is recorded and the transfer is 
controlled based on the recorded information. Thus, the 



- 25 - 



upset of transfer sequence of print data is prevented. 
[0044] 6) The data in the first receiving-buffer memory 
101, corresponding to only the amount of storage data, is 
transferred to the data receiving area 11 via the channel Bl 

7) The transfer from the channel Bl is stopped and all the 
data in the second receiving-buffer memory 102 is 
transferred to the data receiving area 11 via the channel B2 

8) At the end time of the transfer of all the data in the 
second receiving-buffer memory 102, the transfer from the 
channel Bl restarts. 

9) In the process from 5) to 8), the print data is 
continuously transferred to the first receiving-buffer 
memory 101 via the channel Al. Then, the state returns to 
the state of 1) . 

[0045] As mentioned above, the host PC 2 periodically 
checks the state of the data receiving area 11 of the 
printer 1. When the host PC 2 determines that the data 
receiving area 11 does not have the free capacity and the 
time-out error can be caused, the first receiving-buffer 
memory 101 arranged on the side of the printer 1 and the 
second receiving buffer memory 102 are properly switched and 
the data is temporarily stored in the receiving buffer 
memory 10. The state of the data receiving area 11, that is 
the stored data is sequentially transferred to the data 
receiving area 11 which is free in accordance with the 
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advancing state of the processing of the printer 2. 
Advantageously, the generation of time-out error due to the 
continuous state in which the print data is not transferred 
from the host PC 2 for a predetermined time or more is 
prevented. 

[0046] Incidentally, according to the first embodiment, the 
sending buffer memory is the FIFO memory for interrupt-in 
transfer in conformity with the standard of USB 2.0 arranged 
between the host PC 1 and the data receiving area. 
Referring to Fig. 3, in place of this, the sending buffer 
memory may be an FIFO memory for bulk-in transfer. In this 
case, the function does not periodically send the 
information on the free capacity of the data receiving area 
of the printer, obtained by the host PC. However, as long 
as a large number of PC peripheral devices excluding the 
printer are not connected to the host PC, the control 
sequence according to the first embodiment can be used 
without problems. 

[0047] Further, according to the first embodiment, the 
sending buffer memory is shown as the FIFO memory for 
interrupt-in transfer in conformity with the standard of USB 
2.0, as a single unit. However, the present invention is 
not limited. Similarly to the receiving buffer, the FIFO 
memory for bulk-in transfer and the FIFO memory for 
interrupt-in transfer may be used to select the data 
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transfer mode between the PC and the peripheral device. 
Upon causing a trouble due to the environmental difference 
of the hardware structure, e.g., when the PC peripheral 
device is chain-connected to the PC, or upon causing a 
trouble that data for checking the state of the data 
receiving area is not transferred for a predetermined time 
even if the PC peripheral device is a single unit, the 
transfer mode can be automatically switched to send the 
replay. 

[0048] In order to accomplish the present invention, 
preferably, the control function of the host PC 1 is 
provided for a recording medium for functioning the 
functions. When the control function is structured as the 
printer according to the present invention and a driver 
thereof, a data communication system simply-limited to a 
printer is structured. 

[0049] Further, a data communication method may be used in 
accordance with the sequence for controlling the data 
transfer in the data communication system according to the 
embodiment . 
[0050] 

[Advantages] With the above-mentioned structure, the 
present invention has the following advantages. According 
to Cla im 1, the computer checks the state of data receiving 
area of the PC peripheral device. When the computer 
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determines that data receiving area does not have the free 
capacity and the time-out error can be caused, a plurality 
of receiving buffers arranged to the side of the PC 
peripheral device are properly switched. Then, the data is 
stored in the receiving buffer memory, and the data stored 
in the data receiving area which has a free capacity in 
accordance with the advancing state of the processing of the 
PC peripheral device is sequentially transferred. The PC 
peripheral device always receives the data, and the time-out 
error due to the data transfer is prevented without fail. 
[0051] According to Claim 2, in Claim 1, the first 
receiving-buffer memory is limited to the FIFO memory for 
bulk-out transfer in conformity with the standard of USB 2.0. 
The second receiving-buffer memory is limited to the FIFO 
memory for interrupt-out transfer in conformity with the 
standard of USB 2.0, thereby selecting the data transfer 
mode between the PC and the peripheral device in accordance 
with the state of the PC peripheral device. Then, upon a 
large amount of data in conformity with the standard of USB 
2.0 (general transfer), the bulk-out transfer mode, is set, 
thereby setting the interrupt transfer mode for setting the 
size of transfer data to an arbitrary value when the time- 
out error might be caused. Therefore, the data is not 
received with low possibility and the data from the host PC 
is continuously received little by little. The generation 
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of the time-out error is suppressed. 

[0052] According to Claim 3, the sending-buf fer memory is 
the FIFO memory for interrupt-in in conformity with the 
standard of USB 2.0, In parallel with the data reception 
using the second receiving-buffer memory, the host PC 
periodically checks the state of the data receiving area of 
the printer, 

[0053] According to Claim A, in Claim 3, in place of the 
FIFO memory for interrupt-in in conformity with the standard 
of USB 2.0, the FIFO memory for bulk-in transfer is used, 
thereby providing the data communication system having a 
transfer mode preferable to a printer class recommended by 
the USB standard. 

[0054] According to Claim 5, in any one of Claims 1 to 4, 
the sending buffer memory stores the data on the free space 
of the data receiving area recognized in accordance with the 
situation of the data converting processing, and the data is 
transferred to the computer. Therefore, the PC indirectly 
recognizes the advancing state of the data converting 
processing based on the data on the free space which is 
easily obtained. 

[0055] According to Claim 6, in Claim 5, the computer 
switches the first receiving-buffer memory and the second 
receiving-buffer memory based on the remaining state of the 
data in the receiving buffer and the data on the free space 
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of the data receiving area. The remaining state of the data 
is checked and the receiving buffer is switched, thereby 
keeping the transfer sequence of the print data without fail. 
[0056] According to Claim 7, when the time-out error might 
be caused, the first to fifth means is repeated, thereby 
always receiving the data to the computer peripheral device. 
The time-out error due to the data transfer is prevented 
without fail and a preferable data communication system in 
conformity with the standard of USB 2.0 is provided. 
[0057] According to Claim 8, the computer peripheral device 
is limited to a printer, thereby providing a preferable 
printer system in conformity with the standard of USB 2.0 
while keeping the time-out error due to the data transfer 
without fail. 

[Brief Description of the Drawings] 

[Fig. 1] Fig. 1 is a structure diagram showing the outline 
of a data communication system according to product 
information . 

[Fig. 2] Fig. 2 is an explanatory diagram showing the 
dataflow in a printer according to the present invention. 
[Fig. 3] Fig. 3 is an explanatory diagram of a sending- 
buffer memory for bulk-in, unlike to the conventional system. 
[Reference Numerals] 
1: printer 
2: host PC 
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10: receiving buffer memory 

101: first receiving buffer memory 

102: second receiving buffer memory 

11: data receiving area 

12: sending buffer memory 
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FIG. 1 

1: PRINTER 

2: HOST PC 

3: USB CABLE 

101: BULK-OUT 

102: INTERRUPT-OUT 

11: DATA RECEIVING AREA 

12: INTERRUPT-IN 

FIG. 2 
CHANNEL Al 
CHANNEL A2 
CHANNEL A3 
CHANNEL Bl 
CHANNEL B2 
CHANNEL B3 

11:. DATA RECEIVING AREA 

FIG. 3 

1: PRINTER 

2: HOST PC 

3: USB CABLE 

4: DATA RECEIVING AREA 

5: BULK-OUT 

6: RECEIVING BUFFER 
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